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Description 242 DESIGN 367 
Fuel 245 Air-cleaners 372 

Low-temperature operation 67 Carbon formation . 

Lubrication CARBON DEPOSITS wITH HeEavy-DuTy ENGINES 489 
Development 565 Combustion-chamber design 255, 372 
Oil consumption 334, 337, 348, 637 Cylinder design 367, 373 
Oil coolers 342, 555 Design features 687 
Oil requirements and types used 44, 331, 336 Diesel 607, 698 
Oil temperature 332, 334 Fan 372 
Radial-engine system 112, 113 Fuel 

Magnesium used in 316, 463, 472 Consumption 165 

Maintenance Low volatility 
Cost 637 THE EMPLOYMENT OF Less VOLATILE FUELS FOR 
Inspection 681 MoTorcoacH ENGINES 604 
Overhaul periods 110, 201, 223 Carburetion for 607 

Makes described Kerosene 403 
Anzani 110 Governor : 369 
Curtiss 330, 333 Lubrication 368, 372, 687, 688 
Earl 693 Oil consumption 165, 491 
Gnome 110 Oil-dilution prevention 368 
Liberty 223, 343 Oil drainage 62, 168, 169 
Manly 452 Oil filters 368 
Pratt & Whitney 111 Maintenance 165, 367, 490, 688 
Rhone 110 Materials used in 373, 687 
Wright 111, 340 Power increase, methods of obtaining 687 

Performance gaging ae 108, as Temperatures ; 169 

Piston-ring wear ’ ’ ’ Engines, M r-Truck 

Power 312, 331, 334, 337, 339 ee 691 

Production Governor 574 
Cost 110, 201, 316, 317, 636, 671 Load factors 577 
Statistics 179 Lubrication, oil coolers in 577 

Radial-air-cooled type Pistons 167. 169 
THE DEVELOPMENT OF FIXED RADIAL AIR-COOLED ENGINES 110 Six-cylinder popularity 576, 577 
Advantages 111, 680 Temperatures in 577 
Carburetion 111, 113 Engines, Rail-Car 
Cowling 213, 682 DISTILLATE AS Ratt-Car FUEL 499 
Cylinder design 111, 113 Design requirements 500 
Disadvantages 340, a. Fuels available 499 
gnition 
In-line and V-type compared with 340, oat relies mealies 330 
ee ere 113 Engine materials affected by 312, 332, 336, 339, 341, 449 
Supercharging 111, 113 Fire hazard with 449 
Temperatures in 113 Properties of 312, 330, 341 
Tests 112 European Automotive Design and Operation 
Torque analysis 652 Aircraft design and construction 451, 558, 672 

Requirements 680 Aviation 179, 284, 558, 699 

Rotary 110 Combustion-chamber design 


253, 376, 377, 387 
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European Automotive Design and Operation (Concluded) 


Diesel engines 691 
Economic union 629 
Economy necessary in 273 
Front-wheel-drive cars 694 
Motorboating 311 
Six-wheel vehicle Pa... 
Taxation 275, 311 
Exhaust-Gas Analysis 92, 532 
F 
Fan, WIND-TUNNEL TESTS OF THE AUTOMOBILE-TYPE 400 
Farming Industry, The 283 
FaTIGUE PRODUCED BY AUTOMOBILE RIDING, PRELIMINARY 
REPORT ON 23, 298 
Muscular 298 
Nerve 302 
Finishes, color measurement and specification for 39 
Fleet Operation 
MorTor-VEHICLE FLEET Economics 148 
Accounting 152 
Chassis type selection 150 
Depreciation 153, 169 
Maintenance , 
Costs 150, 158 
Equipment and methods 84, 151, 425, 683, 685 
Flat-rate service 154, 158 
Owner's versus commercial shop 84, 148 
Personnel 148, 425 
Mileage 153 
Personnel 148, 684 


(See also Motorcoach Operation and Performance; Motor-Truck 
Operation and Performance; Rail-Cars and Transportation) 
Frame Production 549 
Fuels 
Aircraft engine 
112, 113, 137, 245, 331, 334, 336, 337, 342, 495, 500 
Diesel engine 


Consumption 691 

Types 500 
DISTILLATE AS RatL-Car FUEL 49y 

Production 501 

Specification 514 
Kerosene 


403, 538, 608 
Low-volatility 


THE EMPLOYMENT OF LESS VOLATILE FUELS FoR MorTor- 


COACH ENGINES 604 
Carburetion for 607 
Production 604 

Petroleum 
Composition 500, 558, 605 
Cost 604 
Production 605 
Rail-car 499 
Spectrum chemical-analysis of 388 
(See also Gasoline) e 
Garage Design 151, 684 
Gasoline 
DEVELOPMENTS IN Motor FuBLSs 495 
Acceleration characteristics 173, 174 
Consumption 
Aircraft 110, 113, 312, 313, 314, 331, 334, 
337, 339, 342, 343, 410, 415, 637, 682 
Constant clearance versus constant compression 159 
Decreasing, reasons for 170 
Engine factors 50, 251, 373, 383, 526 
Humidity effects 278 
Motorcoach 165 
Outboard engine 248 
Volatility effects 172 
Cost 604 
Cracking 445, 501, 606 
Gum in 427, 444, 497 
Natural and blended compared 96, 137 
Production 496, 501, 558, 605, 617, 689 
Quality improvement 170, 171, 495 


Specifications for 445, 496 


Sulphur-content limit 497 
Tax 604 
Temperature-energy characteristics 479, 485 
Tests 444, 496, 497 
Vaporizing, conditions for 347, 398 
Volatility 
PRESENT STATUS OF EQUILIBRIUM-VOLATILITY WORK 
AT BUREAU OF STANDARDS 96, 345 
VOLATILITY DATA ON NATURAL GASOLINE AND BLENDED 
FUELS 96, 137 
Acceleration 173, 174 
Bubble points 347 
Dew points 351 
Economic 172 
Intermediate points 348 
Starting 172, 355 
Gears 
Front-end drive 275, 372 
Noise prevention 68, 71, 75 
Governors 153, 369, 577 
Guggenheim Foundation for the Promotion of Aero- 
nautics 207, 447, 522, 693 
H 
Headlighting 
Fog penetration 519 
Lamps ~ 
THE INCANDESCENT LAMP FOR AUTOMOTIVE LIGHTING 515 
Development and manufacture 515, 518 





Headlighting (Concluded) 


Focus, fixed, advantages of 518, 519 
Material 306 
Performance 916, 518 
Standardization 515 
Research 22 
Tests 98 
Washington State regulations 428 
Wiring 517 
Heat-Treatment 
Aluminum and aluminum alloys 128, 315, 449, 464 
Magnesium alloys 464 
Nitralloy 695 
Heywood, Charles E. 202 
I 
INDICATOR CARD, INTERPRETATION OF THE 478 
lnstruments 
Accelerometer 
Gyro, for riding-quality analysis 23, 359 
Spark-recording, for engine testing 96, 174 
Aeronautic 238, 240, 318, 692 
Axle-movement indicator 417 
Color measurement 39 
Crankshaft balancing 429 
Ergometer 298 
Esthesiometer 303 
Gear-noise detection 75 
Induction-system testing 536, 541 
Osborn road-oil testing-machine 45 
Photometer 22 
Spectroscope 389, 539 
Viscosimeter 44 
Wabble-meter 303 
INVENTIONS AND THEIR EFFECTS, GREAT 404 
J 
Jones, Edward T. 327 
L 
Language, A World 634 
Legislation 
Aircraft 114, 692 
Headlighting 428 
Motorcoach interstate operation 571, 576, 580 


Motor-truck 
Dimensions 57 


576 
Loads 589, 594 
Taxation ‘ 
Horsepower 276, $11 
Gasoline 604 
Light, Sound Transmitted by 19 
Lubricants and Lubrication 
Acidity 628 
Axle 69, 74, 75 
Bearing 75, 545 
CARBON DEPOSITS WITH HEAvy-DutTy ENGINES 489 
Chain drive 423 
Consumption 605 
Fluidity 46 
Paraffin base, merits of 48 
Production 604 
teclamation costs 169 
Viscosity 
Pressure effects ; 44 
Temperature effects 44 
Usage effects 627 
Volatility 492 
Testing 44, 427, 444, 489, 689 


(See also Engine Operation and Performance, Lubrication: 
Engines, Aircraft, Lubrication; Engines, Motorcoach, Lubrication 
and Engines, Motor-Truck, Lubrication) 


M 

Machines 
Design and operation 439 
Labor affected by 405 
Labor-saving 55 

Manly Memorial Medal 193, 196, 452 

Metals 
Beryllium 104, 194, 316 
Carboloy 307 
Cast iron 184 
Elkonite 306 
Gunite 184 
Magnesium alloys 316, 464, 465, 472 
Meehanite 184 
Micarta 413 
Nickel additions to cast iron, effect of 184 
Nitralloy 695 
Platinum 306 
Scrap, importance of 109 
Steilite 305 
Tungsten 306 


Tungsten-carbide 305, 307 
(See also Aluminum and Aluminum Alloys; Corrosion and Cor- 
rosion Prevention; Heat-Treatment and Steels) 


Motorboats 


Fire-hazard reduction 311 
HwuLis oF Topay, OUTBOARD MOTORBOAT 155 
Power distribution in 156 
Propeller efficiency 156, 157 
Safety provisions 123, 311, 557 
Standardization 311 
Testing 157 


(See also Engines, Marine) 
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Motorcoach Design and Construction 
Bodies 
Brakes 
Generators 
Illumination 
Makes described 
Fageol 
Pickwick 
Seating capacity 
Types 
Double-deck versus single-deck 
Long-distance 
Ventilation 
Weight 


570, 578, 601, 


572 
603 
517 
518 
569 
571 
569 


(See also Engines, Motorcoach; Motorcoach Operation and Per- 


formance and Six-Wheel Vehicles) 
Motorcoach Operation and Performance 


LONG-DISTANCE PASSENGER SERVICES 89, 285 
Accounting 65, 69, 164, 169 
Aviation, cooperation with 90, 296 
Costs 61, 62, 168, 295, 570 
Express and newspaper revenue 2395 
Fares 89, 292, 293, 294 
Lines listed 89, 288 
Maintenance 
MOTORCOACH-FLEET MAINTENANCE 164 
PRACTICAL MoTORCOACH MAINTENANCE 61 
Costs 62, 164 
Equipment and methods 62, 684 
Inspection 62, 164, 169 
Service-call statistics 66 
Mileage 61, 164, 294, 491, 570 
Number of 570 
Operating stages 89, 289 
Passenger travel, extent of 570 
Personnel 61, 64, 571 
Railroads, relations with 90, 296, 580 
Regulation, interstate 571, 576, 580 
Safety considerations 89, 297, 570, 571 
Sales efforts 285 
Schedules 292 
Sleepers, feasibility of 294, 572 
Speed 89, 291, 293, 570 
Tires 309 
(See also Engines, Motorcoach; Fleet Operation; Motorcoach 


Design and Construction; Six-Wheel Vehicles and Transportation) 


Motor-Truck Design and Construction 


Axle, two-speed 691 
Bodies 
Armored 614 
Bakery 612 
Design problems 573 
General-purpose freight 614 
Household goods 616 
Improvements in 151 
Live stock 614 
Brakes P 578 
Concrete mixers 912, 616 
Crawler track 20, 510 
Design problems 
ENGINEERING AND SERVICE RELATIONS IN THE TRUCK 
INDUSTRY 630 
Dimensions, regulations on 576 
Fire engine development 620 
Maintenance, design for 633 
Production 456 
Tank trucks 612, 617 
Transmissions, four-wheel drive 59, 590 
(See also Engines, Motor-Truck; Motor-Truck Operation and 
Performance and Six-Wheel Vehicles) 
Motor-Truck Operation and Performance 

THE APPLICATION OF BUSINESS SCIENCE TO MorTor- 

TRUCK OPERATION 90, 502 
Accounting system 503, 504 
Army tests 182 
Aviation, cooperation with 20, 509, 624 
Container system 616, 620, 622 
Depreciation 91, 504, 506 
Distribution, importance in 502 
Freight 

APPLICATION OF MoToR TRANSPORT TO THE MOVEMENT 
OF FREIGHT 611 
Bakery products 612 
Express 618 
Household goods 616 
Live stock 614 
Milk 612 
Oil products 617 
Railroad comparison with 622 
Labor-saving devices operated by 
EXTENDING THE USE OF MOoTOR-VEHICLES BEYOND 
THE TRANSPORTATION FIELD 55 
Accounting system 513 
Derrick operation 57 
Post-hole digging 60 618 
Power take-off types 55, 510 
Pump operation e _59 
Standard chassis for 510, 512, 514 
Winch operation 56, 618 
Loads 153, 589, =. 
Local versus long-distance operation 
Maintenance 612, 630, 632 
Mileage 504 
Municipal operation 620 
Personnel es 503, 617 
Railroad relations with 574, 580, 620, 622 
Retail delivery 617 
Safety considerations 617 
Snow removal 20, 509, 620 
Speed : 576, 577, 578 
Subsidiary company or contract operation 506 


Motor-Truck Operation and Performance (Concluded) 
ee ene duties 
Tires 


90 


503 


153, 154, 309, 580 


(See also Engines, Motor-Truck; Fleet Operation; Motor-Truck 
Design and Construction ; Six-Wheel Vehicles and Transportation) 


N 
National Advisory Committee for Aeronautics Research 682 
National Conference on Street and Highway Safety 424 
Naylor, William C., Memorial Award 559, 582 
Nitralloy 695 
Nitrogen, the Demand for 610 
Notes and Reviews 102, 190, 324, 436, 566, 704 
Oo 
Oil Coolers 342, 555, 577 
Oil Filters 
A StTupy or ENGINE OIL-FILTERS 625 
Engine wear reduced by 627 
Motorcoach 368 
Oil drainage affected by 627 
Oil Industry, Cooperation of, with Automotive Industry 170, 171 
Osborn Road-Oil Testing Machine 45 
P 
Patents 22, 406, 511 
Physics 
Kinstein’s new “field” theory 38 
Place of, in modern life 446 
Pistons 
Aluminum 167, 169, 265, 275, 316, 472, 697 
Invar strut 698 
Motorcoach 370 
Pins 274, 275, 370, 374 
Rings 
Design 275, 370, 555 
Production 82 
Wear 165, 167, 333, 336, 338, 340, 627 
Plating, Nickel 550 
(See also Chromium Plating) 
Production 
Accessory 455 
Axle 68 
3elt guards 549 
Body 455 
Capital investment 453, 460 
Cast iron 184 
Castings 551 
Chain drives 421 
Costs 439, 453 
Distillate 501 
Dust explosions, causes of 33 
Frame 549 
Gasoline 496, 501, 558, 605, 617, 689 
Inspection in 185, 688 
Lamp 515, 518 
Lot production 
MANUFACTURING CONTROL THROUGH ECONOMIC SIZE 
OF PRODUCTION LOTS 437, 453, 678 
Automotive applications 455 
Quantity determination 437, 453, 460 
Machinery 
Bearings 439, 440 
Hydraulic feed 440 
Labor-saving, motor-truck operation of 55 
Laborer affected by 405 
Lubrication 440 
Standard versus specialized 439 
Material handling 185, 459 
Motor-truck 456 
Oil 604 
Piston-ring 82 
Prime-movers, work of, in terms of man-hours 357 
Schedules 185, 459 
Scrap, importance of iron and steel 109 
Storage problems 457 
Technical training for 81 
Tire 85 
Welding 104, 276, 306, 317, 475, 677 
Woodruff key-slot cutter standardization 86, 88, 188 
(See also Tools) 
R 
Racing 
Aircraft 103, 559, 679 
Failures analyzed 695 
1929 Indianapolis 95 
Rail-Cars 
DISTILLATE AS RAIL-CAR FUEL 499 
Distillate, reasons for choice of 501 
Engine types 500 
Fuels available 499 
Riding-Quality 
FRONT-AXLE MOVEMENTS AND FRONT-END BEHAVIOR 417 
PRELIMINARY REPORT ON FATIGUB PRODUCED BY AUTO- 
MOBILE RIDING 23, 298 
THE RELATION OF RIDING-QUALITY TO ANGULAR CAR- 
ACCELERATION 358 
Axle movements 
Effects 418 
Measurement 23, 417 
Fatigue measurement 
Muscular 298 
Nerve 


Front-wheel-drive effects 


302 
420, 694, 696 
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Riding-Quality (Concluded) 
Gyro-accelerometer measurement of 
Research 
Shock-absorber effects 
Tests 

Laboratory 
Road 


Roads and Streets 
Airways compared with 
Canadian 
Construction, concrete-mixers used in 
Grade crossings 
Motor-truck impact-tests 
Snow removal 
Superhighways 


Rubber, Engine-Mounting 


S.A.E. 
Activities discussed 
By-law changes 
Committees 
Aircraft 
Aircraft-Engine 
Diesel-Engine 
Motorcoach and Motor-Truck 
Passenger-Car ‘ 
Passenger-Car Body 
Production 
Transportation 
Constitutional amendments 
Council meetings 
Finances 
Journal 
Meetings 
Annual 
Annual Dinner 
Business 
Cleveland Aeronautic 
Los Angeles Aeronautic 
Miami Aeronautic 
Motorboat 
National Aeronautic 
Production 
Summer 
Transportation 
Western Aeronautic 
Membership 
Analysis of 
Applicants 
Applicants qualified 
Life 


97, 191, 


97, 203, 325, 442, 452, 


101, 189, 323, 
100. 187, 322, 


Obituaries 98, 
Personal notes 99, 186, 321, 
Officers’ nominations a 
Reorganization 15, 
Research 
Aeronautic 
Fuel 
Headlighting 
Riding-quality 
Wheel alignment 
Roster 
Sections 
Buffalo 
Canadian 
Chicago 
Cleveland 
Dayton 
Denver 
Detroit 
Indiana 
Metropolitan 
Milwaukee 
New England 
Northern California 
Northwest 
Pennsylvania 
Pittsburgh 
Southern California 424, 427 
St. Louis 
Washington 
Wichita 
Transactions 
Vacation 
(See also Standardization Activities, S.A.E.) 


Shimmy 


80, 95, 137, 170, 


192, 


103, 


435, 
433, 


320, 
431, 


96, 


FRONT-AXLE MOVEMENT AND FRONT-END BEHAVIOR 


Axle movements 

Effects 

Measurement 
Front-wheel-drive effects 


Shock-Absorbers, Effect on Riding-Quality 


Six-Wheel Vehicles 
Four-WHEEL DrIvEes FoR SIx-WHEEL VEHICLES 
STRUCTURE OF SIX-WHEEL VEHICLES 
Axles, differentials for 574, 576, 
Bibliography 
Brakes 
European trends 
Four-wheel-vehicle conversion 
Gas-electric drive 
Impacts compared 
Makes 
Biissing 
Christie 
Ford : 
Mack 
Scammell 
Versare 


with four-wheel trucks 


420, 


588, 
589, 
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23, 298 
202, 358 
361, 362 

359 

360 

692 

580 

512, 616 
424 

vid 

509, 620 
576 

385, 386 
582 

96 

191, 192 

191, 192 
191 
191 
191 
191 

191, 192 
310, 553 

15, 191 

96, 327 

97, 327 

97, 582 

581 
581 
15 
193, 202 
427, 442 
686 
202, 311 
452 

203, 437 

1, 9, 24 
567, 582 
452, 679 

192 

564, 703 

565, 702 
582 

430, 560 
562, 700 

13, 327 
191, 327 

177 

174, 345 

22 

202, 298 
89 

202 

448, 690 
557, 690 
956, 691 
185, 688 
449, 697 

677 

692, 695 
557, 699 
447, 696 
451, 694 
692, 698 
449, 687 
558, 693 
444, 698 

559 

555, 676 
559, 697 

85, 429 

426 
106 

24 

23, 417 
418 

23, 417 
694, 696 
361, 362 
574, 583 
574, 589 
590, 601 

596 
601, 603 
574 
585 
576 
575 
592 
593 
592 
591 
593 
593 





Six-Wheel Vehicles (Concluded) 
Rigid types 


589 
Semi-trailer type 589 
Skidding 602 
Springs, suspension 585, 593 
Tires 574, 575, 590, 594 
TIRES ON Stx-WHEEL VEHICLES 601 
Brake effects 601, 603 
Loads compared with four-wheel vehicles 600 
Types compared 594 
Weight distribution 574, 589, 594, 595, 600 
Sound Transmitted by Light 19 
Spectroscopy 
SPECTRUM CHEMICAL-ANALYSIS OF MotTorR-FuEL COMBUSTION 388 
Combustion studied by 382, 389, 539 
Spectra defined 388, 392 
Spectroscope, functions of 389 
Springs, Suspension 
Independent wheel 694 
tiding-quality affected by 362 
Six-wheel 585, 593 
Springs, Valve 146 
Standardization Activities, S.A.E. 
Aeronautic 
Instrument dimension and mounting 318 
Landing-wheel hub and axle end 86 
Lighting 104, 177, 194, 304, 318 
tropeller-hub and shaft-end 319, 420 
Society position in 426 
Spark-plug $6 
Starter mounting 675 
Wheel, rim and tire 86, 318 
Bearings, taper-roller 87 
Bolt and nut 319 
Development of 305, 513 
Division reports approved 15, 86 
Handbook 86, 106, 452 
Lighting, head-lamp test-specifications 98 
Motor-truck 
Power take-off 55 
Trailer hitch 20, 510, 511, 513 
Non-ferrous metal 305 
Passenger-car bumper-mounting 420 
Savings due to 202 
Tire and rim 86 
Tool 
Machine-tool taper 305 
Twist drill 106, 180, 305 
Tractor fifth-wheel and pintle hook 612, 547 
Woodruff key-slot cutter 86, 88, 188 
Steam Engine, Invention of 405 
Steels 
Aircraft use of 
CHROMIUM-MOLYBDENUM-STEEL TUBING FUSELAGE 
CONSTRUCTION 474 
Brake drum 450, 578 
Corrosion prevention 477 
Engine, motorcoach 370, 373, 374, 687 
Impurities, extent and prevention of 549 
Nitralloy 695 
Scrap, importance of 109 
Valve 111, 145 
Weight 413 
Welding 475, 677 
Steering, Braking Effects on 23, 418 
Supercharging 
Aircraft engine 
111, 118, 313, 314, 409, 410, 463, 535, 660, 664, 671 
Detonation affected by 386 
Diesel engine 698 
FUEL VAPORIZATION, EFFECT OF A CENTRIFUGAL SUPER- 
CHARGER ON 49, 94 
Torque affected by . 646 
Telephone Company, Motor Vehicles Operated by 55, 151, 618 
Temperatures 
Axle, rear 74 
Brake 578, 603 
Engine 
Acceleration affected by 132 
Aircraft 113, 139, 312, 331, 333, 334, 337, 339, 341, 449 
Compression-ratio effects 252 
Friction affected by 135 
Induction system 398, 399, 539 
Motoreoach 169 
Oils affected by 44, 172 
Starting 96, 139, 355 
Testing 
Aircraft 
Lighting 304 
Stress analysis versus static tests 200 
Wind tunnel 237, 520, 682 
Axle 68 
3rake 62, 83, 85 
Brake-lining 81 
Chain drive 423 
Corrosion 315, 465, 468 
Engine 
Acceleration 96, 130, 170, 174 
Aircraft 330, 333, 334, 336 
Fan 400 
Humidity factors 78, 277 
Induction system 92, 396, 530, 532, 536, 539 
Spectroscopic study of * 382, 388, 539 
Gasoline 388, 444, 496, 497 
Head-lamp 98, 515, 518 
Motorboat 157 
Motor-truck 182, 592 
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Testing (Concluded) 


Transportation (Concluded) 
Oil 44, 427, 444, 489, 492, 689 Motor-truck 
Welding 475 Competition with 612, 616, 622 
Tires Operation by 574, 580, 620 
Aircraft standardization 86, 318 Tractor-trailer, competition with 22, 544 
Braking effects 601, 603 Work done by 357 
Dual 309, 575, 590, 601, 602 Time-saving, value of 638 
Front-wheel-drive effects 695, 696 Trattic control, automatic 79 
Load-carrying capacity 575, 600 
Motorcoach 309 U 
- c 5: 5 3f 58 v2.38 
ty aa 153, 154, 309, 85 L niversal-Joints ' 
Six-wheel-vehicle effects 590, 593 Constant-angular-velocity en toe 
TIRES ON SIX-WHEEL VEHICLES 574, 600 Front-wheel-drive problems 429, 694 
Changes 601 Six-wheel-vehicle problems 584, 592 
Skidding and traction 602 Vv 
Wear factors 600 
Standardization 86 Valves 
Trailer 22, 543 PopPpET EXHAUST-VALVE DESIGN 142 
Tools pe Aircraft 67, 113, 146 
Carboloy 307 Cooling 113, 144, 145, 267 
: Cutting 305 Ford design 147 
3 Machine-pin standardization 547 Guides 144, 147, 276 
4 Machine-taper standardization 305 Head design 142 
Selection 437, 455, 459 Lubrication 146, 147 
Service 83, 84, 158, 690 Overhead 270 
g Standard versus specialized 439 Reconditioning 676 
; Tungsten-carbide 307 Rotary 429 
8 Twist-drill standardization 106, 108, 305 Seat design 143, 146, 147 
0 Tractors 21, 510, 576 Size 267 
6 Trailers Sleeve 376, 489, 493 
6 Freight movement by 616, 617, 618 Spring, effects of, on operation 146 
5 Hitch standardization 20, 510 Steels 111, 145 
8 Pintle hooks 21, 511, 512 Stem design 144 
7 Pole hauling by : _58 Sticking, causes of 146 
9 Railroad, competition with 22, 544 Tip design 145 
3 Semi and four-wheel type 542, 576 vibration 
36 Six wheel 590 Crankshaft 648 
52 Tires 22, 543 Engine types compared 264, 273, 275, 429, 648 
98 Transmissions : Rubber insulation for 319, 385, 386 
: Automatic 429 > 
t Drosha @ ane, 429, 689, 604, a86 m 
2 ont-wheel drive , , 689, , 696 ee ie i 
+4 tone Aa ella 170, 576 Welding 104, 276, 306, 475, 677, 689 
20 Gear-noise detection 75 Wheels 
02 Transportation Airplane 318 
86 Holabird exhibit and pageant 182 Alignment ree i 
Horse versus motor-truck 612, 616 Caster-angle variations 417 
05 Importance of 502, 611 Research 89 
05 Railroad Invention . 404 
47 Automotive cooperation with 567, 574 Rim standardization 86 
88 Aviation, relations with 284, 624, 682, 699 Wood 
05 Motorcoach Aircraft construction 451 
— | Competition with 90, 296, 570 Weight . 413 
Operation by 571, 580 Woodruff Key-Slot Cutter Standardization 86, 88, 188 
Motorization of 499 World Engineering Congress 24, 582 
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539 
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